Abstract: In this paper, we define the dominant set, zero divisor of the rough semiring (T, ∆, ∇). Also We prove that RS(X) is not a zero divisor for a dominant set X ⊆ U where U is the finite universal set on the set of all rough sets for the given information system together with the operations praba ∆ and praba ∇. We illustrate these concepts through examples.
Introduction
The concepts of semiring was first introduced by H.S. Vandiver in 1934. Z.Pawlak [3] introduced the concept of rough set theory in 1982 to process incomplete information in the information system and it is defined as a pair of sets called lower and upper approximation. Praba and Mohan [4] discussed the concept of rough lattice. In this paper the authors considered an information system I = (U, A). A partial ordering relation was defined on T = {RS(X) | X ⊆ U }. The least upper bound and greatest lower bound were established using the operation Praba ∆ and Praba ∇. Praba et al. [5] discussed under the operation Praba ∆ in 2013. In this paper the authors dealt the rough ideals on Received: January 29, 2015 c 2015 Academic Publications, Ltd.
url: www.acadpubl.eu (T, ∆). Manimaran et al. [2] studied the notion of regular rough ∇ monoid under Praba∇ in 2014. Praba et al. [6] dealt semiring on the set of all rough sets also the authors discussed rough ideals on semirings in 2014. Zadeh [7] introduced the concept of fuzzy sets in his paper. In this paper the information system is defined by using universal set and a nonempty set of fuzzy attributes. Many authors contributed towards algebraic graph theory and one such work is in the direction of graph based on the characterization of rings and semirings. David et al. [1] discussed the zero divisor graphs of rings and semirings recently in 2012.
Preliminaries
In this section we present some preliminaries on rough semiring and zero divisor graph of a semiring.
Rough Semiring
Let I = (U, A) be an information system, where U is a non empty set of finite objects, called the universe and A is a non empty finite fuzzy set of attributes. For X ⊆ U , let RS(X) = (P (X), P (X)) be the rough set of X and let T = {RS(X) | X ⊆ U } be the set of all rough sets on U.
Zero Divisor Graph of a Semiring
For any commutative semiring S, an element x = 0 of S is called as a zero divisor if ∃y = 0 such that xy = 0 and let Z(S) be the set of all zero divisor of S.
Definition 2.2.
[Zero Divisor graph of a semiring] The zerodivisor graph of a semiring S is denoted by Γ(S). The vertex set V (Γ(S)) of Γ(S) is the set of elements in Z(S) * = Z(S) \ 0 and an unordered pair of vertices x, y ∈ V (Γ(S)), x = y, is an edge x − y in Γ(S) if xy = 0.
In the following section, Zero Divisor and Zero Divisor graphs of a rough semiring is studied.
Zero Divisor Graphs of a Rough Semiring
In this section, we consider an information system I = (U, A). Now for any X ⊆ U RS(X) = (P (X), P (X)) and let T = {RS(X)|X ⊆ U } be the set of all rough sets. and let X 1 , X 2 , ...X n be the equivalence classes induced by Ind(P )
Let X ⊆ U be dominant, then X ∩ X i = φ f or all i = 1, 2...n, hence, P (X) ⊆ U but for x ∈ U, [x] p = X k f or some k and X ∩ X i = φ f or all i = 1, 2...n therefore X ∩ X k = φ which implies x ∈ P (X) then P (X) ⊆ U , hence, U ⊆ P (X) theref ore P (X) = U Conversely, to Prove (ii) ⇒ (i) let P (X) = U which implies every element x of U is an element of P (X) then [x] p ∩ X = φ ∀ x ∈ U , but every element x of U belongs to some equivalence class, hence X ∩ X i = φ f or all i = 1, 2...n. Proof. If X ⊆ U is not dominant, then there exists atleast one equivalence class X s such that X ∩ X s = φ then choose an element y ∈ X s then RS({y}) = (φ, X s ). Now X∇{y} = φ therefore RS(X)∇RS({y}) = RS(X∇{y}) = RS(φ) thus RS(X) is a zero divisor in T Theorem 3.5. Let (T, ∆, ∇) be a semiring. If a subset X of U is dominant then RS(X) is not a zero divisor in T .
since X is dominant, X ∩ X i = φ f or all i = 1, 2...n, therefore for any subset Y of U , P X∩Y = φ implies X∇Y = φ. Therefore RS(X∇Y ) = RS(φ) which implies RS(X) is not a zero divisor in T .
Example 3.6. The set X = {x 1 , x 2 , x 5 } is dominant as X ∩ X 1 , X ∩ X 2 , and X ∩ X 3 = φ and 
, RS({x 2 }), RS(X 1 ∪ {x 2 }), RS({x 2 } ∪ X 3 ), RS(X 1 ∪ {x 2 } ∪ X 3 ), RS({x 1 } ∪ {x 2 } ∪ X 3 ), RS({x 1 } ∪ {x 2 })} be the set of all rough sets and from [6] (T, ∆, ∇) be the Rough semiring then the zero divisors of the rough semiring T is denoted by Z(T ) where Z(T ) = {RS(X 1 ), RS(X 2 ), RS(X 3 ), RS(X 1 ∪ X 2 ), RS(X 1 ∪ X 3 ), RS(X 2 ∪ X 3 ), RS({x 1 }), RS({x 1 } ∪ X 2 ), RS({x 1 } ∪ X 3 ), RS({x 2 }), RS(X 1 ∪ {x 2 }), RS({x 2 } ∪ X 3 ), RS({x 1 } ∪ {x 2 })}
